We de ne a multifractal analysis for correlations. We present explicit results in the case of deterministic multinomial measures, and show that the multifractal formalism does not hold for correlations on binomial measures.
INTRODUCTION
The general problem we address here can be stated as follows: given a time series, and assuming that the data re ect a (random or deterministic) multiplicative process, is it possible to perform some kind of prediction on the series?
More precisely, we assume that we are given some consecutive elements of a time series, x k?k 0 ; x k?k 0 +1 ; : : :; x k (0 k k 0 ). We suppose further that each x k can be seen as the value of a multinomial measure on a B-adic interval of size B ?N . B; m 0 ; m 1 ; : : :; m B?1 ; N are unknowns of our problem, and we want to assess the possibility of predicting the value of x k+k 00 (k 00 > 0), knowing the \past", i.e. the values x k?k 00 ; x k?k 00 +1 ; : : :; x k . We do not assume that we know \all" the past, i.e. the values of x 1 ; : : :; x k , since this is not usually the case in real situations. The idea here is no more than using the \high level" knowledge (the fact that the time series re ect a multiplicative cascade) to de ne a suitable prediction scheme.
This author is at both addresses.
Several physicists 1{5 have heuristically studied spatial correlations in multinomial measures, showing that these correlations do exhibit a scaling behavior under certain conditions. These results were qualitatively con rmed on numerical simulations.
Our purpose here is to perform exact calculations on multinomial measures to explicitly derive the expressions of the various scaling laws, and to extend the multifractal analysis to the case of two points statistics. In this paper, we only give the main results in the case of deterministic cascades, and refer the interested reader to Vojak and L evy V ehel. 6 
NOTATIONS AND DEFINITIONS 2.1 Recalls
We de ne here our notations and brie y recall some basic facts about the multifractal theory. 
f h ( ) := dim H E ; (8) with I N (x) being the interval I i;N which contains x. is the local H older exponent at point x, N is the coarse grained H older exponent.
Under very general assumptions, it has been proven 7 that f h ( ) f l ( ). It is also possible to prove that in general 11 f g ( ) f l ( ).
For certain special classes of measures, including multinomial measures, we have an equality: f h ( ) = f g ( ) = f l ( ): (9) In the case of multinomial measures, f( ) is a bell-shaped curve. However, this is by no means a general property, as one can prove that any ruled function can be the spectrum of a multifractal function, 12 or capacity. 11 
Multifractal Correlations
In what follows, we give de nitions of quantities generalizing the multifractal analysis to correlations between two singularities of a given probability measure. These quantities are just extensions of the usual Renyi exponents and the three di erent multifractal spectra. 
We come up with the following results 
Note that when B = 2, l = 0 ( 0 ) ? 0 ( ), which yields f l = f g only on the domain of f g .
APPLICATIONS
We are provided with tra c ow data, measured every 40 seconds on the Boulevard P eriph erique of Paris on May 29, 1992. In tra c theory, the modeling of the ow usually leads to partial di erential equations, as for instance a Burgers' equation. When the initial condition is a Brownian motion, the solutions of the latter have been shown to have a fractal structure. 13 This fact and the aspect of the tra c data (Fig. 1) led us to test a prediction scheme 6 based on the preceding formula for f g ( ; 0 ; ). Preliminary results are promising. Tra c ow (raw data).
